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SECTION 1

REPORT SUMMARY

Radio Testing of the
Nokia Solutions and Networks Oy
Flexi Multiradio 10 BTS RRH module 2.6GHz
Radio Access technology: E-UTRA (TDD)
In accordance with FCC CFR 47 Part 2 and 27
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1.1

COMMERCIAL-IN-CONFIDENCE

INTRODUCTION

Product Service

The information contained in this report is intended to show verification of the Radio Testing of
the Nokia Solutions and Networks Oy Flexi Multiradio 10 BTS RRH module 2.6 GHz Radio
Access technology: E-UTRA (TDD) In accordance with FCC CFR 47 Part 2 and 27.

Objective

Manufacturer

Model Number(s)

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Document 75925214 Report 01 Issue 1

To perform Radio Testing to determine the Equipment
Under Test's (EUT’s) compliance with the Test
Specification, for the series of tests carried out.

Nokia Solutions and Networks Oy
FZHJ

RY141229174

1

FCC 47 CFR Part 2 (2013)
FCC 47 CFR Part 27 (2013)

451/90486113
30 December 2013

01 April 2014
17 April 2014
Rami Salomaki

Kimmo Huuki
Jari Veijola
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SECTION 2

DISCLAIMERS AND COPYRIGHT
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21 DISCLAIMERS AND COPYRIGHT

This report relates only to the actual item/items tested.

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service

© 2014 TUV SUD Product Service
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ANNEX A

NOKIA SOLUTIONS AND NETWORKS OY TEST REPORT NO: D509925016

Document 75925214 Report 01 Issue 1 Page A.1 of A.164

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service
i
TEST REPORT NO: D509925016
FCC ID: VBNFZHJ-01
Date: Oulu 25, Apr 2014
Pages: 164
Appendices: -
Equipment Under Test: Flexi Multiradio 10 BTS RRH 2.6GHz
Radio Access technology: E-UTRA (TDD)
Type: FZHI
Manufacturer: Nokia Solutions and Networks Oy
Address: P.O. Box 319,
Kaapelitie 4, F1-90620, Oulu, Finland
Task: Conformance test according to the specificarions
mentioned below
Test Specification(s): FCC 47 CFR part 2 (2013) and
FCC 47 CFR part 27 (2013)
Result: The EUT complies with the requirements of the
specification
The results relate only to the items tested as described in this test report.
Approved by: Date Signature
Jani Virta
R&D Line Manager AT
NSN 25, Apr 2014 \/
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Test Report No:
D509925016

1.  SUMMARY

The following tests were performed according to the FCC rules in order to verify the
compliance of the EUT with the FCC requirements:

Test No. | Measuremont FCC Rule Page Number Rosult
of this Report

1 RF Power Oulput § 21046, § 2750 8 compliant

2 Modulation Characteristics § 21047, §2.201 14 complant

3 Occupied Bandwidth §2.1040 15 complian!

4 Spunous Emissions at §21051,§21057. § 20 compliant
Antenna Terminals 2753

) Field Strength of Spuncus §21083, §21057. § 33 comphant
Radation 2753, §2755

6 Frequency Stability £21055, § 27 54 35 comphant

Table 1 Results — Summary

In accordance with the FCC Rule §15.3 (z) the equipment was tested with the limits

that are valid for an unintentional radiator,

Measurements guidance: FCC OET laboratory KDB: 662911 DO1 Multiple
Transmitter Output v 1102,

1.1

Test Laboratory

Nokia Solutions and Networks Oy

Kaapelitie 4,

F1-90620, Oulu. Finland

Jari Virta

FCC Reg No: 411251

1.2  Time Schedule

Test No. 1,2,3.4 5 6
Start of Test: 01 Apr 2014 08 Arp 2014 14 Apr 2014
End of Test: 07 Apr 2014 11 Apr 2014 17 Apr 2014
1.3 Participants
Name Function Signature
Rami Salomiki (NSM) Testing, Setup of EUT S <
Kimmo Huuki (NSN) Tesling, Setup of EUT > y
Jarl Veijola (NSN) Testing, Setup of EUT P ‘,: 2
FCC Part 27 25. Apr 2014
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2.  EQUIPMENT UNDER TEST
The EUT is a LTE Base transceiver station RRH 2.6GHz with 8 power amplifiers.

The BTS performs the full RAN function of LTE system (evolved UTRA). This is
sometimes referred to as collapsed RAN, where equivalent lunctions of former 3G
BTS and 3G RNC are all integrated into BTS. BTS is connected directly to the core
network via 81 interface. and to mobile stations via Air interface (Uu). In addition
BTSs are optionally connected directly to each other via X2 interface for handover

purposes.

The tested equipment is representative for serial production.

2.1 Configuration of EUT

The used different ELU'T configurations are shown by the following table.

Module Type Flox| Multiradio BTS RRH 2.6GHz
Radio Access Technology E-UTRA
Duplex mode Time Civision Duplex (TOD)
Channel Bandwidth Single camer 20MHz (Cenfig. A),
Cuad camier 20MHz (Config B)
Supply Voitage 450V 0C
Frequency Bands

Channel Bandwidth 20MHz Lowest tunable freq. Singe camer 2506.0MHz

Duel carers 2506.02526.0MH2

Middle freq. Smgle camer 2593 MHz

Dual cammers 2583.002603.0MH2

Highest tunatile feq Single carier 2880 OMHz

Dual camers 2660.0/2680.0MH2Z

Single carrier
Rated Output Powser (Prat) | 20w (43.0d8m) conaucted / camier
Dual carrier
Rated Output Power (Prat) 10W {40 0dBm) conducted / camier
Downlink/Uplink ratio 65108/
RX ™
Number of Antenna Ports & (ANT1 to ANTE) 8 (ANT1 to ANTS)
MiMo Yes Yes
Table 2 Overview of EUT configuration
FCC Part 27 25. Apr2014
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The tests were performed with one EUT at the antenna ports ANTI, ANT2, ANT3.
ANT4, ANTS. ANT6, ANT7 or ANTS.

The used different EL'T configurations are shown by the following table.

Module Name Serial-No. Module Type Config.
FZHJ RY141229174 RRH AB
Other Modules Module Type Config,
FSMF System module A B
FTF Transmission medule A8
FFHS Rejection fiter A B

Table 3 Configuration of EUT

For a functional description of the modules, please refer to the appropriate related
parts and exhibit sections of this certification application.

2.2 Operating Conditions

The EUT supports QPSK, 16Q0AM and 64QAM modulation. If not stated otherwise,
the following standard setup procedure for the EUT was used:

The transmitter was set up according to 3GPP TS 36.141 E-UTRA Test Models (E-
TM) for all tests:

- E-TM 1.1: All QPSK modulation testing
- E-TM 3.1: All 64QAM modulation testing
- E-TM 3.2:0 Al T6QAM modulation testing

During the measurements, one carrier channel was tested at a time. The carrier was
set to the maximum power level to ensure the maximum emission amplitudes during
all measurements.

During the tests. the Flexi Multiradio BTS is transmitting a pseudo random bit
pattern on the data channels. This ensures that the measurements of the emission
characteristics of the transmitter are pursuant to § 2.1049.

Test models E-TM1.1. E-TM3.1 and E-TM3.2 have uplink/downlink ratio 3:6.

FCC Part 27 25, Apr2014
Page 6 of 164
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3. TEST CONFIGURATION

If not stated otherwise, the following measurement configuration was used to
perform all measurements (see figure below).

BTS Manager |—» EUT |e—| Attenuator f4— Signal Analyzer

Figure 1 Test Configuration (single output)

The RF output of the transceiver (cell) under test is connected to a signal analyzer
via a high power attenuator to protect the input of the signal analyzer from high RF
power levels. A description of the analyzer settings is given in each of the sections
describing the measurements. The other transceivers are terminated.

A complete list of the measurement equipment is included on page 53 of this
measurement report.

3.1 Calibration of the Test Equipment

All relevant test equipment has a valid calibration from an external calibration
laboratory. Additionally the signal analyzer has a built-in self-calibration procedure.
This calibration procedure was activated prior to the measurements so that the
analyzer is deemed accurate, High quality cables were used to connect the
measurement equipment to the EUT, The actual loss of the attenuator and the cables
was measured with a high precision network analyzer and taken into account for all

measurements.
FCC Part 27 25. Apr 2014
Page 7 of 164
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4.1.2.

TEST RESULTS

Test No, 1: RF Power Output (§ 2.1046, § 27.50)

. Limits

Para. No. 27.50 (h).(1) Main, booster and base stations. (1) The maximum EIRP of a
main, booster or base station shall not exceed 33 dBW + 10log{X/Y) dBW, where X
is the actual channel width in MHz and Y is either 6 MHz if prior to transition or the
station is in the MBS following transition or 5.5 MHz if the station is in the LBS and
UBS following transition. except as provided in paragraph (h)(1)(ii) of this section.

Sample calculation: 33dBW + 10log(10MHz/5.5MHz) dBW = 34,26 dBW =
~2667TW

Test Procedure and Results

Detachable Antenna: The maximum output power at the antenna terminals was
measured using a signal analvzer.

The RF power was measured with a frequency sweep across the carrier (see
screenshots). The carrier power was calculated from the signal analyzer by
integration over the result. The base station maximum output power is the sum of
the measured carrier power and the external attenuation (cable loss of the test set
up).

For the MiMo output. RF power output was measured from each antenna port
individually and the results summed mathematically in accordance to FCC KDB
662911 DOI -guidance.

Peak to average power (PAPR) was examined using CCDF method and (1.1% value
recorded in dB to the tables below,

Extemal filter and Cables insertion losses were measured with ZVA network
analvzer. These losses should be added to measured output power results to get
correct values i output power test. All this because measurement point is now in
Filter antenna port not as normally in RRHs antenna port,

Measured nsertion losses are below,

Channel: Cable and Filter path loss:
2506/2526 MHz -0.46/-0.35 dB
2593/2583.0/2603.0 MHz -0.53/-0.38/-0.43 dB
2660/2680 MHz -0.51/-0.66 dB

FCC Part 27 25 Apr2014
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The following table shows the measured output powers at the antenna connector.
Config A:
RF Power Output PAPR
Carrler Frequency [MHz} tasm) I i 148) Result
OPSK-Modulation ANT1
2506.0 42,18 16.55770 7.04 compliant
2683.0 4211 16.25549 5.87 complant
2680.0 4228 16.82674 716 complant
QPSK-Modulstion ANT2
2506 0 42,23 1671091 7N comphant
2533.0 4211 16.25549 6.87 complant
2680.0 4215 16.40550 716 comphant
QPSK-Modklation ANT3
2506.0 4211 16.25549 701 comphant
2593.0 4208 16 14359 887 compliant
2680.0 4212 16.29286 716 comphant
QPSK-Modulation ANT4
2506.0 42.04 15.59553 7.01 comphant
25830 4196 1570363 6487 compliant
2680.0 42.01 1583547 716 comphant
QPSK-Modulation ANTS
2506.0 4231 17.02159 704 comphant
25330 4210 16.21810 687 compliant
2680.0 42.06 16.06941 716 comphkant
QPSK-Modulstion ANTE
2506.0 42.37 17.25838 7.01 compan
2533.0 4225 16.78804 687 complant
2680.0 4210 16.21810 716 complant
QFSK-Moaulation ANTY
2506.0 42.05 16.03245 7.04 comphant
2593.0 42,05 16.06941 590 comphant
2680.0 42,00 15.84853 716 compliant
QPSK-Modulation ANTS
2506.0 42.18 16.51962 7.01 comphant
2533.0 42.25 16.94338 690 compliant
2680.0 4218 1651962 716 comphant
QPSK-Medulation ANT1+ANT2+ANTI+ANT4+ANTS+ANTE+ANTT+ANTS Calculated Total
2506.0 51.21730 132.35171 - comphant
2533.0 5115201 13037712 . compliant
2680.0 51.14168 130.06713 - comphant
16QAM - Modulation ANT1
2506.0 4232 17.06082 6.99 complant
25930 4208 1615080 5484 comphant
2680.0 4214 1628817 710 compliant
16QAM - Moduletion ANT2
2506.0 4242 17.45822 596 comphan!
2583.0 42,31 17.02159 584 compliant
2680.0 42.25 1678804 710 comphant
18QAM Modulation ANTS
2506.0 | 42.26 | 1ee2e74 | 696 | compiiant
FCC Part 27 25, Apr2014
Page 9 of 164
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25830 4217 16 48162 684 comphant
2680.0 4217 16.48162 710 complant
16QAM-Modulation ANT4
2506.0 4216 1644372 599 compkant
2583.0 4211 16.25549 6.84 compkant
26800 4208 16 03245 710 complant
16QAM-Modulation ANTS
2506.0 4245 1761976 639 comphkant
2583.0 42,22 16.67247 5.84 comphant
26800 4216 16.44372 713 complant
160AM-Modulation ANTE
2506.0 4251 17 82379 696 comphant
25930 4232 17 06082 690 comphant
2680.0 4216 16.44372 710 comphan!
16QAM-Maodulation ANTY
2506.0 4237 17.25628 899 compkan!
2583.0 4213 16.33052 6.84 compiant
26300 4204 15 69558 713 comphant
16QAM Modulation ANTS
2506.0 42.32 17 06082 6.96 complant
25330 4242 17 45822 Gas comphani
2680.0 4230 16.85244 7.10 compkant
16QAM Modulation ANT1+ANT2+ANTI+ANT4+ANTS+ANTE+ANTT +ANTS Calculated Total
2506.0 51.38468 137.65225 - complant
25930 51.25356 13346153 - complan!
2680.0 51.19044 131.53573 - compkant
640AM-Modulation ANTH
2506.0 42.32 17.06082 704 complant
2563.0 4210 16.21510 670 comphant
2680.0 4211 16 25549 719 comphant
BITAM-Moduletion ANT2
25060 4236 17.21889 701 complant
2583.0 42198 16.55770 687 comphani
2680.0 42.21 1663413 7189 comphant
B63QAM-Modulation ANTS
2506.0 4217 16.48162 7.01 comphant
25330 4207 16 10646 887 comphant
28800 4208 1614359 718 comphant
BAQAM-Modulation ANT4
2506.0 4221 16.63413 704 complant
2593.0 4215 16.40550 6.87 comphant
2680.0 4207 16 10646 716 comphant
G4QAM-Modulation ANTS
2506.0 4248 1770109 704 comphan!
2583.0 4227 16.88553 690 comphant
2680.0 4221 16.63413 719 compkant
B40AM- Maodulation ANTS
2506.0 4254 1754724 7 comphant
2583.0 4229 16 54328 847 comphant
26800 4215 16.40580 718 complan!
G4QAM-Modulation ANT7
2506.0 4226 16 82674 704 comphant
2583.0 4217 16.45162 590 comphant
FCC Part 27 25 Apr2014
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2680.0 | 42.03 | 1ssasrs | 719 | complian!
640AN-Modulation ANTY
2506.0 42.36 17.23804 7.01 comphant
2533 0 42,49 17 74189 530 compliant
2680.0 42.34 1713957 719 compliant
S40AM-Modulation ANT1+ANTZe ANTI+ANTA+ANTS+ANTE+ ANTT +ANTS Calculated Tota
2506.0 51.37381 137.20847 . compliant
2593.0 51.24897 133.32058 - compliant
2680.0 5118192 131,27804 . complhiant
Table 4 RF Power Output (20 MHz Channel BW)
Config B:
RF Pownr Output PAPR
Carrier Frequency [MHz) TaBm) I i 98] Rasult
QPSK-Modulation ANTY
2506.0/2526.0 39.14/39.25 5.20352/8 43335 - comphiant
2583.0/2603.0 35.09/39.21 5.10961/8.23681 - compliant
2660.0/2680.0 38 25/39.06 5.41395/8.05378 - compliant
QPSK-Modulation ANT2
2506.0/2526.0 38 25/38.37 8.41395/8 64968 . comphant
2683.0/2603.0 39.22/39.32 8.35603/8 56067 - comphant
2660,0/2680,0 3937/39.13 5.64968/8 18465 - compliant
OPSK-Modulation ANT3
2506 0725260 1500138 05 7.9432848 03526 - comphant
2583.0/2603.0 28 94/38.68 7.8243047 50679 - compliant
2650.0/2680.0 18.97/38.87 7 888607 70903 - comphant
QPSK-Modulation ANT4
2506.0/2526.0 352103927 832661/ 45279 - comphant
2583 0/2603.0 39.10/38.29 12831/ 49180 . complan
2650.0/2680.0 35.36/36.26 5.62975/8.43335 - complant
QPSK-Modulation ANTS
2506.0/2526 0 38 26/38.37 8433358 64988 - comphant
2583.0/2603.0 35.19/39.23 8.29851/8.37529 - complant
2660.0/2680.0 392073909 8461508 10951 - comphant
QPSK-Modulation ANTE
2506.0/2526.0 39.39/39.53 3.68960/8.07521 - compliant
2583.0/2603.0 28 34138 42 5,55014/8 74984 . compliant
2660.0/2680.0 36.34/39.27 8.55014/8 45279 - complant
QPSK-Modulation ANT?
2506.0/2526.0 38.96/38.16 7.87046/8.24138 - complant
2583 0/2603.0 3902038 14 7979958 20352 - comphant
2650.0/2680.0 39.11/38.81 8.14704/7 78037 . compliant
QPSK-Modulstion ANTS
2506.0/2626.0 39.11/39.26 5.14704/8 43335 - comphant
2583 (/2603.0 3529738 41 3.45180/8 72971 - compliant
2660.0/2680.0 25 49/39 35 5.85201/8 60984 - comphant
QPSK-Modulation ANT1+ANT2+ANTI+ANT4+ANTS+ANTH+ANT7+ANTE Calculated Total
2506.0+2626.0 §1.27143 13401170 - complant
2583,042603.0 51.24266 133.13307 - compliant
2550.042680.0 51.23971 133.03653 - comphant
15QAM-Modulation ANTH
2506.0/2526.0 | 39.25/39.35 | 341395860084 | - | comptant
FCC Part 27 25. Apr2014
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2583 0/2603.0 36 17/39.25 5,260388 41395 . comphant
2660.0/2680.0 3,26/39.05 8.43335/8 03526 . comphiant
16QAM-Modulation ANT2
2506 0/2526.0 39 40/39 49 5.70964/8 89201 . comptant
2583.0/2603.0 39.26/39.41 5.43335/8 72971 - compiant
2650.0/2680.0 39 37/35.16 5649688 24138 - comphant
16QAM-Madulation ANTS
2506 0725260 4512039 19 8.16582/8 29851 - comphant
2503.0/2603.0 | 3s03nsor 7,98834/8 07235 ~ comphiant
2660.0/2680.0 19.07/38 .82 5072357 79830 . compliant
16QAM-Modulation ANT4
2506.0/2526.0 39.16/39.26 5.24138/8 43335 - complant
2683 0/2603.0 392039 32 317648 55057 = compkant
2660 0/2690.0 35 39/38.12 8 6896019 16502 - comphant
16QAM-Modulation ANTS
2506.0/2526.0 39.37/35.44 3.54966/8 79023 - compant
2583 0/2603.0 39.24/38 33 5.30460/8 57035 = comphant
2660.0/2680.0 25.31/39.19 3.53100@ 29851 = comphant
180AM Modulation ANTE
2506072526 0 36 5039 63 591251/ 18333 : comphant
2583 0/2603.0 39.41/38 51 8,72971/8 93305 - compkant
2660.0/2680.0 30 42/39.26 5.74384/8 43335 : comphant
16QAM-Modulation ANT?
2506 0/2526.0 38.21/38.32 5.32381/8 55067 ; compkant
2583 (/2603.0 35 18/38 26 5.27942/8 43335 = complant
2650.0/2630.0 36 20739 01 5.31764/7 96159 - comphant
18QAM Modulation ANTS
2506.0/2526.0 2§ 39/38 49 5.6896008 89201 - comphant
2583 0/2603.0 8 40738 52 5.70964/8 85365 - comphant
2660.0/2630.0 19.52/39.32 5.953658 55067 7 compEant
QAN Modulation ANT1+ANT2+ANT3+ANTA+ANTS+ANTB+ANT7+ANTS Calculated Total
2506.0+2626.0 51.40934 137.76943 - complant
2583 0+2603.0 51 30960 135.78019 . comphant
2660.0+2680.0 51.22060 133.68180 - comphiant
B4QANM-Modulation ANT1
2506.0/2526.0 29.15/39.20 5.22243/8 51138 E compiant
2583 0/2603.0 3913538 25 5184658 41395 2 complant
2680 0/2640 0 3624735 06 835460 05378 . comphant
B40AM- Modulation ANT2
2506.072526.0 39 47/30 54 5,85116/8 59498 . comptant
2583 0/2603.0 39 .35/39.43 360994/ 77001 - complant
2660.0/2630.0 35.36/39.14 5.620758 20352 : comphiant
B40AM- Modulation ANTS
2506.0/2526.0 25 10/39.22 8.12831/8 35603 - comphant
2503,0/2603.0 35 04/38.10 8016748 12831 . comphant
2650 (/2680.0 3904738 55 3.01676/7 85236 . comphant
64QAM-Modulation ANT4
2506.0/2526.0 39.26/39.25 5.433358 62979 - complant
2683 0/2603.0 35.22/39.34 5356038 59014 = comphant
2680 0/2680.0 3635036 23 8 60994/ 37529 z compkant
540AM-Modulation ANTS
2506.0/2526.0 39 44/39 56 5.79023/3 03649 - complant
2583.0/2603.0 3519/38.23 5.2685%/8 49180 - comphant
FCC Part 27 25. Apr2014
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FCC ID: Test Report No:
VBNFZHJ-01 D509925016
2660 0/2680.0 | 35 40138 15 | 8709648 22243 | . | comphiant
640AM-Modulstion ANTS
2506.0/2526.0 38.53/39.60 5.97420/8 12011 - compliant
2583.0/2603.0 39.39/39.50 5.68960/8 91251 - complant
2660.0/2680.0 35.30/39.15 8.51136@ 22243 - complant
BIQAM Modulation ANTT
2506.0/2526.0 39.25/39.32 8.413958 55067 - comphant
2583 (/26030 38 04/38.17 8.016788 26028 - complant
2660.0/2680.0 350938 02 8.10661/7 $7986 - complhant
BAQAM-Moduletion ANTS
2506.0/2526.0 15 29735 46 8.49180V8 £3080 - comphant
2583 0/2603.0 39.34/39.43 5,58014/8 B7156 - compiiant
2650 0/2680.0 35.26/39.11 8413959 14704 - comphant
B5A0AN-Modulation ANT1+ANT2+ANT3+ANTA *ANTE+ANTE+ANT7 +ANTS Calculated Total
2506.0+2526.0 51.40834 138.33575 . complant
2583 0+2603.0 $1.30860 135.20108 - comphant
2660.0+2680.0 51.22060 132.45247 . compliant
Table 5 RF Power Output (20 MHz Channel BW)
The base station maximum output power was found to be compliant with the
manufacturer’s specifications and with all requirements of the FCC rules.
FCC Part 27 25 Apr2014
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FCC ID: Test Report No:
VBNFZHI-01 D509925016

4.2 Test No. 2: Modulation Characteristics (§ 2.1047, § 2.201)

The occupied bandwidth was measured to be 18 MHz (Contig. A). which represents
the 99% power bandwidth (see the following section and screenshots on pages 435).

Therefore, the modulation characteristic of the base stations transceiver 1s:

Config A: 1ISMOD9W (Channel bandwidth 20 MHz)

No further testing 1s required under this section of the FCC rules. No measurements
other than the occupied bandwidth are required.

Sample modulation screenshots are on page 41, in I'Q constellation diagrams and
tables, showing QPSK. 16QAM and 64QAM ~modulation generation,

The modulation characteristics were found to be compliant with the manufacturer’s
specifications and with all requirements of the FCC rules,

FCC Part 27 25, Apr2014
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FCC ID:
VBNFZHI-01

Product Service

Test Report No:

D509925016

4.3 Test No. 3: Occupied Bandwidth (§ 2.1049)

4.3.1. Limits

Para. No. 2,1049. The 99% occupied bandwidth is the width of a frequency band
such that, below the lower and above the upper frequency limits, the mean powers

emitted are each equal to 0.5% of the emitted power,

4.3.2. Test Procedure and Results

The 99% occupied bandwidth of the carrier emission is measured using a signal
analyzer with Resolution Bandwidth set to 30 kHz (less than 1% of bandwidth: see
screenshots on page 45 for details). The following tables summarize the results:

Config A:
Carrler Frequency [MHZ] | Occupied Bandvddth [MHz] | Result
QPSK-Modulation ANT1
2506.0 17 8020 corpliant
25330 17.8020 corplisnt
2680.0 17.831 campliant
QPSK-Modulation ANT2
2506.0 17.831 complient
2583.0 17.8020 complient
2680.0 17.8311 compliant
QPSK-Modulation ANT3
25060 17.831 corpliant
2593.0 17.8020 complient
2630.0 17.831 carmpliant
QPSK-Modulation ANTS
2506.0 17.831 campliant
2583.0 17.8020 compliant
2680.0 17.8311 comgliant
QPSK:-Maduletion ANTS
2506.0 17.8020 compliant
25830 17831 compliant
2680.0 17.8311 cm—t}ii—mi
QPSK-Modulstion ANTS
2506.0 17.8311 compliant
25930 1781 compliant
2680.0 17.8311 campliant
QPSK-Modulation ANTT
2506.0 17.831 compliant
2583.0 17.8311 compliant
26800 17 8311 compliant
QPSK-Maodulation ANTS
2506.0 17.8311 compliant
25830 17.8020 compliant
2680.0 17.8311 complignt
FCC Part 27 25 Apr2014
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Product Service
FCC ID: Test Report No:
VBNFZHI-01 D509925016
16QAM-Modulation ANT
2506.0 17.8020 compliant
2503.0 17.8020 compliant
2680.0 17.7729 compliant
16QAM-Modulstion ANT2
2506.0 17.8020 compliant
2593.0 17.8020 complisnt
2680.0 17,7729 camplisnt
16QAM-Modulation ANTS
25060 17 8020 compliant
25830 17.8020 camplient
2680.0 17.7729 complisnt
16QAM-Modulation ANT4
2506 0 17 8020 corrpliant
2533.0 17,6020 complient
2680.0 17.7729 compliant
16QAM-Modulation ANTS
2506.0 17,8020 corplisnt
2593.0 17.8020 campliant
2680.0 177729 compliant
16QAM-Modulation ANTS
2506.0 17.8020 compliant
254930 17,8020 campliant
2680,0 17.8020 corplient
16QAM-Modulation ANTY
2506.0 17.8020 compliant
2533.0 17.8020 compliant
2680.0 17.7729 compliant
16QAM-Modulation ANTS
2506.0 17.8020 compliant
25930 17.8020 compliant
26800 177729 compliant
BAQAM-Modulation ANT1
2506.0 17.8020 compliant
25930 17 8020 compliant
2680.0 17.8311 complient
B4QAM-Modulation ANT2
2506.0 17,8020 compliant
2583.0 17.8020 compliant
2680,0 17,8311 compliant
B40AM-Modulation ANT3
2506.0 17.8020 compliant
2533.0 17,8020 campliant
2680.0 17.831 complisnt
540AM-Modulation ANT4
2508.0 17.8311 comrpliant
2533.0 17.8020 corpliant
2680.0 17.8311 compliant
B840AM-Modulation ANTS
2506.0 17.8020 compliant
2593.0 17.8020 compliant
2680.0 17.3311 compliant
FCC Part 27 25, Apr2014
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FCC ID: Test Report No:
VBNFZHI-01 D509925016
B40AM-Modulstion ANTS
2506.0 17.8020 compliant
25930 17 8020 compliant
26800 17.8311 complisnt
G4QAM-Modulation ANT?
2506.0 17.5020 compliant
25830 17 8020 compliant
26800 17.8311 complisnt
54QAM-Modulation ANTS
2506.0 17.8020 compliant
2533.0 17.8020 compliant
26800 17 8311 compliant
Measurement Uncertainty: 24BkHz

Table 6 Occupied Bandwidth (20 MHz Channel BW)

The occupied bandwidth was found to be compliant with the manufacturer’s

specifications and with all requirements of the FCC rules.

FCC Part 27
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VEBNFZHI-01 D509925016

4.4 Test No. 4: Spurious Emissions at Antenna Terminals (§ 2.1051, § 2.1057, §
27.53)

4.4.1. Limits

Para. No. 27.53(1). For BRS and EBS stations, the power of any emissions outside
the licensee’s [requency bands of operation shall be attenuated below the transmitter
power (P) measured in watts.

(1)(2) For fixed and temporary lixed digital stations, the attenuation shall be not less
than 43 + 10 log (P) dB (P - transmitter power in Watts).

The compliance limit was calculated in the following way:

Maximum transmitter output power |W]: P

Maximum transmitter output power [dBm]: 30 + 10 logl0 P (conversion from W
1o dBm)

Attenuation required by FCC: 434 10 logl0 P

Compliance limit = Maximum transmitter output power - Required attenuation
=30+ 10 logl0O P- (43 = 10 logl0 P)=-13 dBm

For MiMo output from 8 TX -antenna connectors. each antenna connectors were
measured individually and each individual limit lime was reduced by 10log(8).
Limit line was calculated to show -22.03dB emission limit. according to FCC KDB
662911 DOT guidance.

4.4.2. Test Procedure and Results

The tests were carried out in accordance with § 27.53. For all frequency ranges
except two (immediately below and above the carrier frequency block) a | MHz
resolution bandwidth was used for the measurements.

In the 1 MHz frequency bands immediately outside and adjacent to the carrier
frequency block the resolution bandwidth is lowered to 1% of the 26 dB occupied
bandwidth of the transmitted carrier.

According 1o § 2.1057, all emissions including the fundamental frequency from the
lowest radio frequency generated in the equipment. without going below 9 kHz. up
to the 10th harmonic were investigated.

The following tables summarize the worst case detected emission levels (see
screenshots on page 38 for details). The external attenuation (cable loss of the set
up) is already added in the results. It can be seen separately as the "Offset’ value in
the screenshots.

FCC Part 27 25 Apr2014
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VBNFZHI-01 D509925016
Config A Lower band edge:
Carrier Frequency: 2506.0 MHz
Frequency Range [MHz) Busdo&;l;qum ml.:'\‘r.ﬂ"[s's':ﬂm Result
QPSK-Modulstion ANT1
[ 2496 | -26.54 | comeliant
QPSK-Modulation ANT2
| 2496 | -26.39 | compliant
QPSK-Modulation ANT3
| 2436 | -26.98 | cornpliant
QPSK-Modulation ANT4
| 2496 [ -26.29 | cornpliant
APSK-Moduletion ANTS
| 2495 | -25.78 | compliant
QPSK-Moduletion ANTS
[ 2496 [ -25.67 | compliant
QPSK-Modulation ANT?
l 2498 I 2621 ] complisnt
QPSK-Moduletion ANTS
] 2438 ] 25.78 I compliant
1BCAM-Moduistion ANTS
| 2496 | -28.51 | cornpliant
160AM-Modulation ANT2
| 2496 | 2580 | compliant
16QAM-Modulation ANT3
| 2436 | 2611 | comgliant
1B0AN-Moduistion ANTA
| 2496 | 2648 | compliant
16RAM-Moduation ANTS
| 2496 | -26.84 | compliant
160AM-Modutation ANTS
| 2496 | 2638 | compliant
160AM-Modulation ANT7
| 2496 | 2759 | compliant
16DAM-Modulaticn ANTS
| 2496 | -25.54 | compliant
B40AM-Modufstion ANT
| 2496 | -26.03 | compliant
B40AM-Modulstion ANT2
| 2496 [ -26.00 | compliant
FCC Part 27 25, Apr2014
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Test Report No:

VBNFZHI-01 D509925016
SACAM-Modufation ANT3
| 2496 26.56 | compliant
540AM-Moduiation ANTA
| 2496 -26.03 | compliant
S40AM-Modulation ANTS
| 2496 -26.09 | compliant
540AM-Modulstion ANTS
| 2496 -26.21 | compliant
B4CAM-Modulstion ANT7
| 2496 2697 | compliant
G40AM-Modulstion ANTS
| 2496 2644 | compliant
T<10GHz £1.108
PR i o
80GHz s #41.94B

Table 7 Spurious Emissions (Lower band edge) (20 MHz CH BW)

Config A Upper band edge:

Carrier Frequency: 2680.0 MHz

Froquancy Range (MHz] 5"‘““&:’5“““" “”“L':“v:"(m"'“ Result
QPSK-Moduiation ANT1

| 2690 -29.96 | compliant
QPSK-Modulstion ANT2

| 2690 2761 | compliant
QPSK-Modulation ANT3

| 2690 29.77 | comgliant
QPSK-Modulation ANT4

[ 2690 -29.24 | compliant
QPSK-Modulslion ANTS

| 2690 -26.82 | compliant
QPSK-Modulstion ANTS

| 2690 2844 | compliant
QPSK-Modulation ANT?

| 2690 -30.05 | compliant
QPSK-Modulation ANTS

| 2690 2910 | compliant
1BOAM-Modufation ANT1

| 2690 23.63 | compliant

FCC Part 27 25, Apr2014
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FCC ID: Test Report No:
VBNFZHI-01 D509925016
16QANM-Modutation ANT2
| 2690 | 2315 | compliant
1BOAM-Moduistion ANT3
| 2630 | 23.35 | compliant
160AM-Modulation ANTA
| 2630 | 2432 | compliant
160AM-Modulation ANTS
[ 2690 | 2447 | compliant
16QAM-Modulstion ANTS
| 2690 | -23.85 | compliant
1BDAM-Modudation ANT7
| 2690 | -24.96 | cornpliant
1BCAM-Modulation ANTS
| 2690 [ -24.03 | compliant
§40AM-Modulation ANT1
[ 2690 [ 27.00 | compliant
540AM-Modulation ANTZ
| 2690 | -26.41 | compliant
S4TAM-Modulation ANTS
| 2630 | -28.12 | compliant
S40AM-Modulation ANT4
| 2690 [ 28.02 | corpliant
640AM-Modulation ANTS
| 2630 | -27.54 | compliant
S40AM-Modulation ANTS
| 2690 | 2761 | compliant
SACAM-Moduiation ANT7
| 2630 | 2844 | cormplisnt
S40AM-Moduiation ANTS
| 2690 2172 | compliant
T<1.0GHz +1.1d8
1.0GHz %1 <3.6GHz: £1.208,
Measurement Uncerlanty 3. 6GHz £ 1 <3.0GHz: 11.608,
6.0GHz = 1. 21.90B
Table 8 Spurious Emissions (Upper band edge) (20 MHz CH BW)
FCC Part 27 25, Apr2014

Page 21 of 164

Document 75925214 Report 01 Issue 1 Page A.22 of A.164

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service
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VBNFZHI-01 D509925016
Config A Spurious emissions:
Carrier Frequency: 2593.0 MHz
Fraquency Range (MHz} ""‘”“b".;';‘""“' """l_’;"‘,""ﬁ!"m“‘“‘ Result
QPSK-Modulstion ANT1
0.009 - 26500 | 5181 | 3282 | compliant
OPSK-Modulation ANT2
0.009 - 26300 | 5181 | 2832 | compliant
QPSK-Modulation ANT3
0.009 - 26300 ] 5181 ] 31,31 I compliant
QPSK-Modulation ANT4
0.009 - 26300 I 5181 ] 3097 l compliant
QPSK-Modulation ANTS
0.009 - 26500 l 5181 I 31.78 l compliant
QPSK-Moduletion ANTS
0,009 - 26300 ] 5181 | 31.80 | compliant
QPSK-Modutation ANT?
0,009 ~ 26300 l 5181 I 3247 ] complisnt
QPSK-Moduletion ANTS
0,009 - 26800 | 5181 | 31.14 | compliant
1BCAM-Moduaticn ANTS
0,009 - 26900 | 5181 I 3152 I complisnt
16QAM-Modulation ANT2
0,009 - 26300 ] 5181 ] 31.21 ] compliant
16QAM-Modulation ANT3
0,009 - 26800 ] 5181 ] 3227 I complisnt
1BQAM-Modulaticn ANTA
0009-26500 | 5181 | -31.56 | compliant
16RAM-Moduation ANTS
0.009 ~ 26900 | 5181 | 31.03 | compliant
160AM-Modutation ANTS
0.009-26800 | 5181 | -30.90 | cornpliant
160AM-Modulation ANT7
0.009 ~ 26800 | 5131 | 3147 | compliant
1B0AM-Modutaticn ANTS
0.009 - 26500 | 5181 | 31.59 | compliant
B40AM-Modutation ANT
0.009 - 26500 | 5181 | 3204 | compliant
B40AM-Modulstion ANT2
0.009 - 26500 | 5181 [ -30.98 | compliant
FCC Part 27 25, Apr2014
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Test Report No:

VBNFZHI-01 D509925016
S4CAM-Modufation ANT3
0.009 - 26800 | 5181 31.48 | compliant
SACAM-Moduiation ANTA
0.009 — 26500 | 5181 3089 | compliant
540AM-Modulation ANTS
0,009 - 26900 | 5181 31.49 | compliant
S40AM- Modufstion ANTS
0,009 — 26900 | 5134 31.29 | compliant
B40AM-Modulation ANT7
0,009 — 26500 | 5181 3241 | compliant
S40AM-Modulstion ANTS
0.009 - 26900 | 5181 30.83 | compliant
T<10GHz £1.108
: 1.0GHz 51 <3 6GHz: £1.248,
Meonsiremen Uncertsinty 3.8GHz < f <8 0GHz: #1648,
BOGHz s 41948

Table 9 Spurious Emissions (20 MHz Channel BW)

Confieg B Lower band edge:

Carrier Frequency: 2506.0V2526.0 MHz

Froquancy Range (MHz] 5"‘““&:’5“““" “”“L':“v:"(m"'“ Result
QPSK-Modulation ANT1

| 2496 -28.81 | compliant
QPSK-Modulstion ANT2

| 2496 2859 | compliant
QPSK-Modalation ANT3

| 2496 -29.74 | compliant
QPSK-Modulation ANT4

[ 2495 2840 | compliant
QPSK-Modulslion ANTS

| 2496 28,67 | compliant
QPSK-Modulstion ANTS

| 2496 -28.20 | compliant
QPSK-Modulation ANT?

| 2496 -24.94 | compliant
QPSK-Modulmtion ANTE

| 2496 -28.38 | compliant
1BOAM-Modufation ANT1

| 2496 -29.83 | compliant

FCC Part 27 25, Apr2014
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16CAM-Modutation ANT2

| 2496 -29.39 | compliant
1BOAM-Modufation ANT3

| 2496 30.02 | compliant
16QAM-Modulation ANT4

| 2496 2919 | compliant
160AM-Moduation ANTS

[ 2496 -28.94 | compliant
1BOAM-Modulstion ANTS

| 2496 2566 | compliant
1B0AM-Modudation ANT7

| 2496 29.93 | compliant
1BGAM: Modulation ANTS

| 2496 -28.21 | compliant
40AM-Modulation ANT1

[ 2496 -28.82 | compliant
540AM-Modulation ANTZ

| 2496 -28.74 | compliant
S4CAM-Modulation ANTS

| 2496 -29.85 | compliant
640AM-Modulation ANTA

| 2496 28,68 | corpliant
540AN-Modultion ANTS

| 2496 28.64 | compliant
GACAN-Modulation ANTE

| 2496 -27.44 | compliant
640AN-Modulation ANT7

| 2496 28.75 | compliant
G40QAN-Modulation ANTS

| 2496 2836 | comgliant

T<10GHz £1.108
R——— e Suce s am
8.0GHz 5 f +1.9¢B

Table 10 Spurious Emissions (Lower band edge) (20 MHz CH BW)
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Config B Upper band edge:
Carrler Fraquency: 2660.02680,0 MHz
Frequency Range MRz} W‘“ﬁ;’ﬁ“""“" "“‘mtm"" Result
QPSK-Madalation ANT1
| 2690 | 3049 | comeliant
QPSK-Modulation ANT2
| 2690 | 2965 | compliant
QPSK-Modulation ANT3
| 2690 | -30.36 | compliant
QPSK-Modulation ANT4
| 2630 [ -29.47 | cornpliant
QPSK-Modulation ANTS
| 2630 | 30.72 | compliant
QPSK-Modulstion ANTS
| 2630 [ -28.47 | compliant
QPSK-Modulation ANT?
l 2630 I ~30.4 I compliant
QPSK-Modulation ANTS
] 2690 ] 29,52 I compliant
1BCAM-Moduation ANTS
| 2630 | 3099 | compliant
160AM-Modulation ANT2
] 2690 ] -30.34 I compliant
16QAM-Modulation ANT3
| 2650 | 3111 | comgliant
16QAM-Moduiaticn ANTA
| 2630 | -30.23 | compliant
16RAM-Moduation ANTS
| 2690 | 30.05 | compliant
160AM-Modutation ANTS
I 2690 | 29.72 | compliant
150AN-Moduaticn ANT?
| 2690 | 3097 | comaliant
16QAM-Modulation ANTS
| 2640 | 3051 | compliant
S40AM-Moduiation ANTH
[ 2690 | 30,67 | compliant
S40AM-Modufation ANT2
| 2690 | -28.87 | compliant
FCC Part 27 25 Apr2014
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VBNFZHI-01 D509925016
SA0AM-Modufation ANT3
| 2690 29,65 | compliant
540AM-Moduiation ANTA
| 2690 29.96 | compliant
S40AM-Modulation ANTS
| 2690 -29.56 | compllant
540AM-Modulstion ANTS
| 2690 -28.75 | compliant
B4CAM-Modulstion ANT7
| 2690 20.95 | compliant
G40AM-Modulstion ANTS
| 2690 -28.44 | coenpliant
T<10GHz £1.108
PS———— tooest a2
80GHz s #41.94B

Table 11 Spurious Emissions (Upper band edge) (20 MHz CH BW)

Config B Spurious emissions:

Carrier Frequency: 2583.0V2603.0 MHz

Froquency Range (MHz] E"""“&:’é““"‘" "”“L':"v:"(ﬁ';"m”"’“ Result
QPSK-Modulation ANT1

0009-26800 | 5181 3246 | compliant
QPSK-Modulation ANT2

0,009 - 26500 | 5181 3263 | compliant
QPSK-Modulation ANT3

0.009 - 26500 | 5181 227 | compliant
QPSK-Modulalion ANT4

0,009 - 26500 [ 5181 3267 | compliant
QPSK-Medulslion ANTS

0,009 - 26500 | 5181 32,78 | compliant
QPSK-Madulstion ANTE

0.009 - 26500 | 5181 197 | compliant
QPSK-Madulstion ANT7

0.009 — 26500 | 5181 32.00 | compliant
QPSK-Modulation ANTS

0,009 - 26500 | 5181 3222 | compliant
16CAM-Modulation ANT1

0.009 — 26500 | 5181 3171 | compliant
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16QANM-Modufation ANT2
0009-26800 | 5181 | -33.08 | compliant
1BOAM-Moduistion ANT3
0.009 - 26500 | 5181 | 3228 | compliant
162AM-Moduation ANTA
0.009 — 26900 | 5181 | 32.00 | compliant
160AM-Modulation ANTS
0,009 - 26900 [ 5181 | -31.98 | compliant
16CAM-Modulation ANTS
0.009 - 26800 | 5181 | 3177 | compliant
16DAM-Moduation ANT7
0.009 - 26800 | 5181 | 31.95 | coenpliant
1BCAM-Modulation ANTE
0.009 - 26800 | 5181 [ 31.73 | compliant
§40AM-Modulation ANT1
0.009 - 26500 [ 5181 [ 31.73 | compliznt
540AM-Modulation ANTZ
0.009 - 26500 [ 5181 | 3172 | compliant
S4CAM-Modulstion ANTS
0009-26500 | 5181 | 3228 | compliant
S40AM-Modulation ANT4
0.009 ~ 26800 | 5181 [ 3226 | cormpliant
64OAN-Modulation ANTS
0,009 - 26300 | 5181 | 3218 | compliant
S40AM-Modulation ANTS
0.009 - 26300 | 5181 | -31.89 I complisnt
SACAM-Moduiation ANT7
0.003 - 26900 | 5181 | -31.95 | compliant
S40AM-Modufation ANTS
0.009 - 26900 | 5181 3149 | compliant
T<10GHz £1.108
SR— oo Sice sz
8.0GHzZ 5 f +1.998
Table 12 Spurious Emissions (20 MHz Channel BW)
The measured conducted emission levels were found to be compliant with the
manufacturer’s specifications and with all requirements of the FCC rules.
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4.5 Test No. 5: Field Strength of Spurious Radiation (§ 2.1053, § 2.1057, § 27.53)

4.5.1. Limits

Para, No. 27.53(m). For BRS and EBS stations, the power of any emissions outside
the licensee's frequency bands of operation shall be attenuated below the transmitter
power (P) measured in watts,

(m)(2) For digital base stations. the attenuation shall be not less than 43 + 10 log (P)
dB (P - transmitter power in Watls).

4.5.2. Test Configuration

The measurements were performed in an anechoic chamber. The radiated test site
complies with the site attenuation requirements listed in ANSI C63.4 2003 and is
listed with the FCC.

Figure 2 Test Configuration

Photographs of the EUT in the ancchoic chamber are shown on page 155 of this
measurement report.

4.5.3. Test Procedure and Results
TIA/EIA-603-C-2004, Section 2.2.12

The test was performed in a semi-anechoic shiclded room. The EUT was placed on a
non-conductive (.8 m high table standing on the tumtable. During the test in the
frequency range 30 - 26500 MHz the distance from the EUT to the measuring
antenna was 3 m. In order to find the maximum levels of the disturbance radiation
the angle of the tumtable, the height of the measuring antenna were varied during
the tests. The test was performed with the measuring antenna being both in
horizontal and vertical polanzations,

Vertical and horizontal polarizations in the frequency range 30 - 26500 MHz was
first measured by using the peak detector. During the peak detector scan the
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tumtable was rotated from 0° to 3607 with 307 step with the antenna heights 1.0 m
and 2.5 m.

The limit of -13 dBm has been calculated to correspond 84.4 dB (pV/m). Spurious
emissions closer than 20 dB to the limit was measured with average detector.

According to § 2. 1057, all emissions from the lowest radio frequency generated in
the equipment. without going below 9 kHz. up to the 10th harmonic were
investigated,

The antenna substitution method was used to determine the equivalent radiated
power at spurious frequencies. The EUT was replaced with a reference substitution
antenna with a known gain referenced to an isotropic radiator G yyeumgasij. This
antenna was fed with a signal at the spurious frequency Pgenasm). The level of the
signal was adjusted to repeat the previously measured level. The resulting

EIRP is the signal level fed to the reference antenna corrected for gain referenced to
an isotropic.

The formula below was used to calculate the EIRP of the EUT.

Peiretdve) = Poen(dem) - Leabieids] * G antennuldsi]

Worst case detected emission levels are reported in the following table (refer to
spectral plots included on pages 100 for details). The antenna factor and cable loss is
according to the manufacturer’s specification.

Config A, B:

Carrter Frequency: 2506.0 MHz, 2593.0 MHz and 2680.0 MKz

Frequency Range [MHz] Emission Frequency Maximum Emission Result
[MHz) Level [dBm)
QPSK-Modulation TX1
30 - 26500 | ALL More than 20dB below limit -13 d8m compliant
Measurement Uncenginty: 15 448

Table 13 Field Strength of Spurious Radiation (20 MHz Channel BW)

The measured emission levels were found to be compliant with the manufacturer’s
specifications and with all requirements of the FCC rules.
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4.6 Test No. 6: Frequency Stability (§ 2.1055, § 27.54)

4.6.1. Purpose

Frequency stability measurements were performed to verify that the frequency
deviation of the emission stays within the licensee’s frequency block under extreme
temperature

4.6.2. Limits
Para, No. 27.54, (-30 °C to +50 °C) and supply voltage conditions according to §
2.1055.

4.6.3. Test Configuration

BTS Manager |—» EUT |« Attenuator [«— Signal Analyzer

f

Power
Supply

Figure 3 Test Configuration for frequency stability with voltage variation

Climatic Chamber

{
!
I
BTS Manager -—Lh EUT |« Attenuator ﬁ— Signal Analyzer
i
| i
i
b

Figure 4 Test Configuration for frequency stability with temperature variation

A complete list of the measurement equipment is included on page 40 of this
measurement report.
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4.6.4. Test Procedure and Results

Frequency Stability with Temperature Variation:

The supply voltage of the EUT was set to the nominal value and the temperature of
the environmental chamber was varied in 10 degree steps from -30 degrees Celsius
to =50 degrees Celsius. The EUT was allowed to stabilize 60 min, at each

temperature and the frequency error was measured.

Config A:
Carrier Frequency: 2593.0 MHz
Supply Voltage Ambient Frequency Dewviation Manufacturer's Result
(0C) (V] Temperature on
£ M | pm M | (eem)
QPSK Modulstion ANT1
-43.0 -30.0 -10.32052 -0.004 123 Q.05 compliant
-48.0 200 467126 -0.002 129 0.05 compliant
-48 0 100 8 88102 0.003 129 0.05 compliant
-48.0 0.0 1348642 0.005 129 0.05 compliant
-43.0 100 10.56465 0.004 12 0.05 compliant
-48.0 300 -8.59342 -0.004 12 0.05 compliant
-48.0 400 B67429 0.004 129 0.05 compiiant
-48.0 50,0 823117 0.002 129 0.05 compliant
QPSK Modulation ANT2
-48.0 -30.0 -4.01223 -0,002 123 Q.05 compliant
-48.0 200 »3.17401 -0.001 123 Q.05 complisnt
-48.0 -1020 8.50870 0.003 128 0.05 compliant
-48.0 0.0 1277850 0.005 129 0.08 compiiant
-48.0 10.0 986783 0.004 129 0.08 compliant
-48.0 300 -8.3045¢ -0.004 13 0.05 compliant
-48.0 40,0 715548 0.003 129 008 compliant
-48.0 50.0 -6.76108 -0.003 125 2.05 compliant
OPSK Medulation ANT3
-45.0 -0 -4.03451 -0.002 129 0.05 compiiant
-480 200 S8 0,001 129 005 compliant
-48.0 100 1052924 0.004 129 0,08 compliant
-43.0 0.0 1245683 0.005 123 0.05 compliant
-48.0 10.0 10.54268 0.004 129 0.0% compliant
-43.0 30.0 7.74292 0.003 129 0.05 compliant
-48.0 400 743226 0.003 129 0.05 compliant
-43.0 50.0 -6.38321 -0.002 123 0.05 compliant
OPSK Modulation ANT&
-43.0 -300 -4.68672 -0.002 120 0.05 compliant
-43.0 -20.0 -5.62670 -0.002 123 Q.05 compliant
FCC Part 27 25. Apr2014
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430 100 835085 0.003 129 005 compliant

-48.0 0.0 1326661 0.005 129 0,05 compliant

-43.0 100 852148 0.004 128 0.05 compliant

-48.0 300 -8 85187 -0.003 12 0.05 comphiant

-43.0 40.0 874852 0.003 129 Q.05 compilant

480 500 857693 -0,003 129 0.05 compliant
OPSK Medulation ANTS

-48 =30 -4 62208 -0.002 123 005 compliant

48 20 -6.04308 -0.002 129 0.05 compliant

-48 -10 18.32605 0.007 129 Q.05 compliant

48 0 1156208 0.004 129 0.05 compliant

-48 10 1170761 0.005 129 2.05 compliant

-48 30 -8.54410 -0.004 129 005 compliant

-48 40 737234 0.003 129 0.05 comptiant

48 50 -7 64941 0,003 129 Q.08 compliant
QPSK Modulation ANTS

48 =30 -5.61923 -0.002 123 0.05 compliant

48 20 455502 0.002 129 0.05 compliant

-48 -10 -6.12655 -0.002 129 0.05 compliant

AL 0 1118930 0.004 129 Q.08 compliant

48 10 992032 0.004 129 0.08 compiiant

48 30 659965 0.003 129 005 compliant

48 &0 820071 0.003 129 0.05 compliant

-48 50 -5.85850 -0.002 12 0.05 compliant
QPSK Modulation ANT7

-48 -30 -7.64785 -0.003 129 0.05 compliant

48 20 429799 0.002 129 0.05 compliant

-48 -0 -7.43924 -0.003 129 0.05 compliant

48 L] 9 83067 0.004 129 Q.05 compliant

-48 10 893125 0.003 129 0.05 compliant

-48 30 6551201 0.003 123 0.05 compliant

48 20 574914 0.002 129 008 compliant

48 50 4 94631 0.002 128 0.05 compdant
QPSK Modulation ANTS

48 -30 -6.46603 -0.002 129 0.08 compiiant

-48 -20 -5.40773 -0.002 128 2.05 compliant

48 -10 501848 0.002 129 0.05 comptiant

48 0 1087224 0.004 123 0,05 compliant

48 10 969348 0.004 129 0.05 compliant

48 30 7.62885 0.003 129 Q.05 compliant

48 40 G 689085 0.003 129 0.05 compliant

-48 50 -5.64617 -0.002 128 0.05 compitant
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16QAM Modidation ANT1
-48.0 -30.0 -4.77937 -0.002 129 0.05 compiiant
-43.0 -20.0 -4.45074 -0.002 128 0.05 compliant
-48.0 -10.0 773627 0.003 12 0.05 comphiant
-43.0 0.0 1076523 0.004 129 Q.05 compilant
480 100 10.51744 0,004 129 0.05 compliant
-48.0 300 875283 0.002 123 0.05 compliant
-48.0 400 704430 0.003 12 005 compliant
-48.0 50.0 -6.7861% -0.003 129 0.05 compliant
16QAM Modigation ANT2
-48.0 -30.0 441823 0,002 122 0.05 compliant
-43.0 ~20.0 -8.62673 -0.003 129 2.05 compliant
-43.0 100 878543 0,004 129 0.05 compliant
-48.0 0.0 10.60016 0.004 129 0.05 comptiant
480 10.0 1002567 0.004 129 0.05 compliant
-48.0 30.0 -9.85604 -0.004 129 0.05 compiiant
-43.0 400 879046 0.003 123 0.05 compliant
.48.0 500 -5.40019 -0.002 129 0.05 compliant
16QAM Modidation ANT3
-48.0 -30.0 -4,06379 -0.002 129 0.05 compliant
-48.0 200 -8.49076 -0.003 129 0.0% compiiant
480 100 1235713 0.005 129 005 compliant
-48.0 0.0 10.47935 0.004 129 0.05 compliant
-48.0 100 1077350 0.004 12 0.05 compliant
-48.0 30.0 725574 0.003 129 0.05 compiiant
-48.0 40.0 661547 0.003 129 0.05 compliant
-48.0 500 1019170 0,004 129 0.05 compliant
16QAM Modusation ANT4
-48.0 -30.0 -5.768168 0,002 129 Q.05 compliant
-48.0 200 -4.14425 -0.002 129 0.05 compliant
-48.0 -10.0 643840 0.002 123 0.05 compliant
480 0.0 1237181 0.005 129 008 compliant
-45.0 10.0 11.06054 0.004 128 0.05 compdant
-480 300 -10.15594 -0.004 13 0.05 compliant
-48.0 40.0 -4.95850 -0.002 129 0.08 compiiant
-48.0 500 -5.35408 -0.004 128 2.05 compliant
16QAM Modulation ANTS
48 -30 -5.07923 -0.002 123 0.05 compliant
48 20 -5,10931 -0.002 129 0.05 compliant
48 -10 16.7128 0.006 129 Q.05 compliant
48 0 1013920 0.004 128 0.05 compliant
-48 10 949510 0.004 128 0.05 compitant
FCC Part 27 25. Apr2014
Page 33 of 164
Document 75925214 Report 01 Issue 1 Page A.34 of A.164

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

FCC ID: Test Report No:

VBNFZHI-01 D509925016

48 30 -10.86190 -0.004 129 0.05 compliant

48 40 648472 0.003 129 0.05 compiiant

48 50 ~7.12717 -0.003 128 0.05 compliant
16QAM Modulation ANTE

-48 -30 -10.31130 -0.004 123 Q.05 compilant

48 20 500353 0.002 128 0.05 compliant

-48 -10 -7.61362 -0.003 123 0.05 compliant

-48 0 1174925 0.005 12 005 compliant

48 10 1160748 0.004 129 0.05 compliant

-48 30 687730 0.003 129 Q.05 compliant

48 40 7 47851 0.003 129 0.05 compliant

-48 50 -7.003084 -0.003 129 2.05 compliant
18QAM Modutation ANTT

48 =30 -7.12960 -0.003 129 0.05 compliant

48 20 -5.64052 20,002 129 0.05 compliant

48 -10 457479 0.002 129 0.08 compiiant

48 0 12 48357 0.005 123 0.05 compliant

48 10 -5,80773 0,004 129 0.05 compliant

-48 30 -6.94875 -0.003 129 0.05 compliant

48 40 7 04851 0.003 129 0.05 compliant

48 50 560337 0.002 129 0.08 compiiant
160AM Moduation ANTE

48 30 -5 55068 -0.002 129 0.05 compliant

-48 <20 510796 0.002 12 0.05 compliant

-4 -10 507032 0.002 129 0.05 compiiant

48 0 11.08652 0.004 129 0.05 compliant

48 10 1078601 0.004 129 0.05 compliant

-48 30 761189 0.003 129 0.05 compliant

48 40 7.38672 0.003 129 Q.05 compliant

48 50 -7.04058 -0.003 129 0.05 compliant
B4CAM Moduiation ANT1

-48.0 300 -5,72505 -0.002 129 005 compiiant

-48.0 -200 -6.42280 -0.002 128 0.0% compiiant

-480 100 1020420 0004 13 0.05 compliant

-43.0 0.0 11.60440 0.004 129 0.05 compdiant

-48.0 100 1001645 0.004 128 2.05 compliant

-48.0 300 738576 0.003 129 0.05 comptiant

-48.0 400 676760 0.003 123 0,05 compliant

-48.0 500 4512409 -0.004 129 0.05 compliant
B4QAM Modusation ANT2

-48.0 -30.0 -4,37238 -0.002 129 0.05 compliant

-48.0 -200 -5161456 -0.002 128 Q.05 compiant
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430 100 3 80815 0.004 123 005 compliant

-48.0 0.0 11.88650 0.005 129 0.05 compiiant

-43.0 100 10.61670 0.004 128 0.05 compliant

-48.0 300 885778 -0.003 12 0.05 comphiant

-43.0 40.0 890782 0.003 129 Q.05 compilant

-48.0 500 -8.78978 0,003 129 0.05 compliant
B4QAM Modutation ANT3

-48.0 -30.0 -4.08170 -0.002 123 0.05 compliant

-48.0 200 -3.88573 -0.001 129 0.05 compliant

-43.0 -10.0 BG51568 0.003 129 Q.05 compliant

-48.0 0.0 1244730 0.005 129 0.05 compliant

-43.0 10.0 11.81206 0.005 129 2.05 compliant

-43.0 300 891792 0003 129 0.05 compliant

-48.0 400 6650256 0.003 129 0.05 comptiant

480 50,0 7.32425 20,003 129 0.05 compliant
B40AM Modisation ANT4

-43.0 -30.0 -4.38507 -0.002 123 0.05 compliant

.48.0 200 409441 20,002 129 0.05 compliant

-43.0 -100 10.53441 0.004 129 0.05 compliant

-48.0 0.0 1344160 0.005 129 0.05 compliant

-48.0 10.0 1052228 0.004 129 0.08 compliant

.48.0 300 -10,23865 0,008 123 005 compliant

-48.0 40.0 848614 0.003 129 0.05 compliant

-48.0 500 -5.78251 -0.002 12 0.05 compliant
64QAM Modulation ANTS

-48.0 -30 -5.38310 -0.002 129 0.05 compliant

-48.0 20 -3.84770 40,001 129 0.05 compliant

-48.0 -0 17 88476 0.007 129 0.05 compliant

-48.0 L] 1187712 0.005 129 Q.05 compliant

-48.0 10 10.10377 0.004 129 0.05 compliant

-48.0 30 -8.36302 -0.003 123 0.05 compliant

480 20 7 58491 0.003 129 008 compliant

-45.0 50 -6.95048 -0.003 128 0.05 compdant
B4QAM Modutation ANTE

-48.0 -30 -7.90669 -0.003 129 0.08 compiiant

-48.0 -20 454203 0.002 128 2.05 compliant

-48.0 -10 -8.82823 -0.003 129 0.05 comptiant

-48.0 0 11.08170 0.004 123 0,05 compliant

-48.0 10 1123823 0.004 129 0.05 compliant

-43.0 30 -8.13920 -0.003 129 Q.05 compliant

-48.0 40 844551 0.003 129 0.05 compliant

-48.0 50 -5.65850 -0.002 128 0.05 compitant

FCC Part 27 25. Apr2014

Page 35 of 164

Document 75925214 Report 01 Issue 1 Page A.36 of A.164

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

FCC ID: Test Report No:
VBNFZHI-01 D509925016
B4AQAM Modisation ANTT
-48.0 -30 -4.82011 -0.002 129 0.05 compiiant
-48.0 -20 -7.03307 -0.003 123 0.05 compliant
-48.0 -0 -8.04080 -0.003 129 0.0% compliant
-48.0 0 11.34340 0.004 129 0.05 compilant
480 10 10 15081 0.004 128 0.05 comphiant
-48.0 30 -7.67432 -0.003 123 0.05 compliant
-48.0 ) 704554 0.003 129 0,05 compliant
-48.0 50 501181 0.002 129 0.05 compiiant
64QAM Modi£ation ANTS
-48.0 30 510328 -0.002 1239 0.05 compliant
-48.0 -20 14.96734 0.002 129 0.08 compliant
-48.0 10 488264 0.002 129 0.05 compliant
-48.0 o 11.03328 0.004 129 0.05 comptiant
480 10 1103413 0.004 129 0.05 compliant
-48.0 30 26850 0.004 129 0.0% compiiant
-48,0 40 +5.88560 -0.002 129 005 compiiant
-48.0 50 -6,52258 -0.003 129 0.05 compliant
Measurement Uncenainty: £1.0 Hz

Table 14 Frequency stability with temp. var. (20 MHz Channel BW)

FCC Part 27

Document 75925214 Report 01 Issue 1

COMMERCIAL-IN-CONFIDENCE

25. Apr2014

Page 36 of 164

Page A.37 of A.164



COMMERCIAL-IN-CONFIDENCE

Product Service
FCC ID: Test Report No:
VBNFZHI-01 D509925016

Frequency Stability with Voltage Variation:

The EUT was placed in a climatic chamber and allowed to stabilize at +20 degrees
Celsius for at least 60 minutes, With the supply voltage of the EUT set to 85% of the
nominal value. the frequency error was measure. This procedure was repeated at
100% and 115% of the nominal supply voltage value,

Config A:
Carrier Frequency: 2593.0 MHz
Supply Voltage Amblent Frequancy Deviation Manufacturer's Result
(0C) V] Temperature Specification
57 | tpm) M | teem)
QPSK Modulstion ANT1
-408 20.0 -7.72983 0.003 120 0.05 comphiant
-48.0 200 -12.92521 -0.005 129 0.05 comphant
552 200 -12.29491 £.005 129 0.05 compliant
QPSK Modulation ANT2
-40.8 200 -5.68065 0.004 120 0.05 compliant
480 20.0 .6.64156 0.003 129 0.05 compliant
552 200 -5.11414 0.004 129 0.05 compliant
QPSK Modulation ANT3
-408 20.0 -12.66137 £0.005 129 0.05 compliant
-480 200 671935 0.003 129 005 compliant
.552 20.0 -10.37889 0004 129 0.05 compliant
QPSK Modulation ANT4
-408 200 -42.67207 0005 129 0.05 compliant
-48.0 20.0 -8.61071 £.003 129 0.0 complant
552 200 -10.29875 £.004 129 0.05 compliant
QPSK Medulation ANTS
-40.8 20 10,8196 0.004 128 0.05 compliant
-43 20 11.30428 0.004 129 0.05 compliant
-65.2 20 42023 0.004 129 0.05 compliant
QPSK Modulation ANTS
-40.8 20 10762977 0.004 129 0.05 compliant
-a8 20 10.04871 0.004 129 0.05 compliant
552 20 1067835 0.004 129 0.04 compliant
QPSK Modulation ANT7
408 20 048495 0.004 129 0.05 complant
-45 20 10.94487 0.004 129 0.05 compliant
552 20 750183 0003 129 0.05 compliant
GFSK Modulation ANTS
-408 | 20 | es12es | o0z | 128 | 005 | compuant
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-48 20 931689 0004 129 0.05 compliant

-552 20 £.49959 0.003 129 0.05 complant
16QAM Modiation ANT1

-40.8 200 -13 79768 £0.005 129 0.05 comphant

-48.0 200 -11.13499 -0.004 129 0.05 compliant

-552 200 1341714 0.005 129 005 complant
16QAM Moduiaticn ANT2

-40.8 200 «12.56041 -0.005 129 0.05 compliant

-48.0 200 -8.51049 20,003 129 0.05 compliant

-552 2.0 -11.92184 -0.005 129 0.05 complant
18QAM Modulation ANT

-40.8 200 -11.36261 -0.004 129 Q.05 comphant

-480 200 ~10.03847 0004 129 Q.05 compliant

-552 20 -11.26292 -0.004 129 0.05 compliant
18QAM Moduation ANT4

-40.8 200 -10.01352 £0.004 129 0.05 compliant

-480 200 -10.68293 0004 129 0.05 compliant

.55.2 200 -14 96808 0.006 129 0.05 compliant
16QAM Modiation ANTS

-40.8 20 1130546 0,004 129 0.05 comphant

-48 20 10.60608 0.004 129 0.0% compliant

=552 20 911782 0004 129 0.05 compliant
18QAM Modulation ANTE

-40.8 20 879629 0.004 120 0.05 complant

-48 20 1112381 7.004 129 008 comphant

-552 20 209022 0.003 129 0.05 compliant
18QAM Modutation ANTT

-40.8 20 917742 0.004 129 0.05 compliant

-48 20 10.94565 0.004 129 005 compliant

552 20 957722 0.004 128 0.05 compliant
16QAM Moduiation ANTS

-4048 20 1016978 0.004 129 0.05 compliant

48 20 953403 0.004 129 0.05 compliant

-552 20 G 46682 0.004 129 005 comphiant
64QAM Modutation ANT1

-408 200 -11.34830 0.004 128 0.05 comphant

-48.0 200 -11.48312 -0.004 129 0.05 comphiant

-552 200 ~14 18091 -0.005 129 0.05 comphliant
B4AAM Modusation ANTZ

-40.8 200 -11.21693 0.004 120 005 comphant

-48 0 200 -8,50427 0.003 129 0.05 comphiant

-552 200 -14.22576 -0.00% 129 Q.04 complant
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B4QAM Modisation ANT3

-40.8 2.0 -11.23040 -0.004 129 0.05 compliant

-48.0 200 -10.18334 -0.004 129 0.05 comphant

-482 200 -10 85857 0,004 129 0.05 comphant
640AM Modutation ANTA

408 200 1147588 0004 129 005 complant

-48.0 200 -12.32795 -0.005 120 0.05 compliant

-552 200 -11.98432 -0.005 129 0.05 compliant
64QAM Modusation ANTS

-408 20 10.25276 0.004 129 0.05 complant

-48 20 1087641 0004 129 Q05 comphant

-55.2 20 10.52866 0.004 129 0.05 complant
B4QAM Moduation ANTS

-40.8 20 11.08583 0.004 129 0.05 compliant

48 20 3904225 0003 128 005 compliant

-552 20 1038567 0.004 129 0.05 compliant
B4QAM ModUsation ANT?

408 20 ".2T1 0004 129 0.05 compliant

-43 20 10.08706 0.004 129 0.05 complan

-582 20 11.4700 0004 129 005 comphant
64QAM Moduation ANTE

408 20 S 50646 0004 129 0.05 comphiant

-48 20 843260 0,002 129 0.05 comphiant

-552 20 858138 0.002 129 0.05 compliant

Measurement Uncertainty: +10Hz

Table 15 Frequency stability with voltage var. (20 MHz Channel BW)

The measured frequency stability was found to be complhiant with the manufacturer’s
specifications and with all requirements of the FCC rules,
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5. TEST DATA AND SCREENSHOTS
5.1 Part List of the RF Measurement Test Equipment
Manufacturer & Serlal Calibration | Catibration
No, | Test Equipment Type Number date e Tost No,
1 Signal Analyzer Ronde & Schwarz: 100781 0572013 0572014 1,23,
FSV 30 4.6
2 Signel Analyzer Rohde & Schwsrz. 100403 0772013 07/2014
FSQ 26
2 Vector Signal Rohde & Schwarz: 1009439 07/2013 Q72015 1,236
Generator SMUZ2004
3 Signal Generator Rohde & Schwarz: 102283020 08/2013 082015 1,23 6
SMPOZ
4 Vector Network Rohde & Schwarz, 100146 02/2013 0272014 4
Analyzer ZVALD
S Vector Network Rohde & Schwarz: 101477 0272013 0272014 4
Analyzer 2VL13
6 Calibeation Unit Rohde & Schwarz! 100125 07/2013 062014 4
ZV-Z254
7 Calibration Kit Hewlett-Packard 2019404043 07/2013 Q72014 4
HP850328
) Pawer Meter Rohde & Schwarz: 102558 aramz Q72014 1.23 86
NRP-Z21
9 Frequency Datumn 8040 23006282 07/2013 Q772014 6
Standard
10 Multimeter Fluke 83 65870302 02014 012015 1,23
4.8
" Humidty and Vaisala HMI 21 P370008 1272012 1272014 1,23
Temperature 4.8
Indicator
12 DC Power Supply | Serensen: SGI 0525A00547 cnn . 1,23,
80188 4.6
13 Interface Unit Orbis TX SSU SSU-1113- cnn . 1.2,3,6
Patform 700-2700A 2155
14 Altenuator AsroflexWeinschel: 8Vv3330 cnn . 4
48-20-34
15 EMI Test Recerver | RAS ESU4D 100262 02/2014 022015 5
16 Horn Antenna Emco 3115 £346 192012 1172014 5
17 Bilog Antenng Chase CBLE1128 2684 082012 062014 5
18 Log Peripdic R&S 1-26 5GHz 156749012 072013 a7rzo14 5
Antenne
19 Amplifier Miteq AFSX4 902638 onn - 5
20 Amenna Mast Deisel HD240 2401323154 enn -
21 Mast Contreller Deisel HD100 1001331 cnn -
Table 16 Part List of the RF Measurement Test Equipment
FCC Part 27 25. Apr2014
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5.2 Spectral Plots

5.2.1.Test No. 2: Modulation Characteristics

No additional measurements are required for the modulation characteristics. Please
refer to test no. 3, occupied bandwidth on page 15.

Sereenshots below shows information about the modulations I/Q constellation form
and modulation information table, displaying error to ideal modulation symbols.

| 2
Fron 1.593 O Muas Satup LT 18 Ewt, At WS

Rl DL TOD. 100 28 (30 W), tirmdd (TF)  Sync Rate . Capturm Tivme 401
K G R M RF ¥rame pOtE i
' . -

2ate: LARR.GELe M543

Figure 5 1/Q constellation diagram with cap ture buffer - QPSK (2593.0 MHz)

(20MHz Channel BW)
FCC Part 27 25. Apr2014
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Muas Swtup T B [
ync Sate *  Capture Tiose
Framp

Bosdt bammary

Figure 6 1/Q constellation table with I'Q error —- QPSK (2593.0 MHz) (20MHz
Channel BW)

Moas Setup
fyne Mate
Frame

Figure 7 I'Q constellation diagram with capture buffer — 16QAM (2593.0 MHz)

(20MHz Channel BW)
FCC Part 27 25. Apr2014
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Muoas Satup
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Wosadt Bummary

Figure 8§ 1'Q constellation table with I'Q error — 16QAM (2593.0 MHz) (20MHz

Channel BW)
l =
¥roq § - Moos Setup 1 T 13 Ewt, Art Y]

ot v 100 #8 (30 Mz, hormad ' Hyne 2are ¢ Captune Thme

Frame

AR IR0
1

Figure 9 1/'Q constellation diagram with capture buffer — 64QAM (2593.0 MH2z)
(20MHz Channel BW)
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Figure 10 1/Q constellation table with I'Q error — 64QAM (2593.0 MHz)

(20MHz Channel BW)
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5.2.2. Test No. 3: Occupied Bandwidth
The value ‘Oce Bw' is the measured occupied bandwidth.

Config A ANT1:

Spectrum I @

Ref Lovel 4282 cbm Offset 30268 d3 = RBW 30 kH:
e At Z7 49 » BWT 3s VBW 300 kHz  Mode Auto Sweep
SGL GAT.EXT
1Rm Chw
20 dm mMi1f1] 1479 3B
2 0904010 GMx
Occ 8w 17.802000049 MHz

30 dBr

20 o

ML

CF 2.593 GHz 6UL pis an 20.1 MHz
——

L JL ] e

Duta: 1 1329523

Figure 11 Occupied Bandwidth — QPSK (2593.0 MH z) (20MH z Channel BW)
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Spectran I [“?]

Rof Lavel 32 88 gBe Offset 052 0B » RBW 30 s
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Figure 12 Occupied Bandwidth — 16QAM (2593.0 MH z) (20MH z Channel BW)
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Figure 13 Occupied Bandwidth - 64QAM (2593.0 MHz) (20MHz Channel BW)
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Config A ANT2:

() [¥]

Rof Lovel 47.00 dhm  Offsst 30,00 db » RAW 30 kMg

o AL 27 b = SWT 3s VBW 300 iHz  Mode Auto Bwesp
BGL GAT EXT
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—
J\ J [diE1TdY)
. 391

Figure 14 Occupied Bandwidth - QPSK (2593.0 MH z) (20MHz Channel BW)
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Figure 15 Occupied Bandwidth — 16QAM (2593.0 MH z) (20MH z Channel BW)
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Spactrum l I?I

RefLovel 42 32 <8 Offset 3082 02 » RBW 30 2

o ALL DR - 8WY 35 VAW 00 Mode Auto Sweep
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Figure 16 Occupied Bandwidth — 64QAM (2593.0 MHz) (20MH z Channel BW)

Config A ANT3:
Spoctrum I @
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Figure 17 Occupied Bandwidth — QPSK (2593.0 MHz) (20MHz Channel BW)
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Figure 18 Occupied Bandwidth — 16QAM (2593.0 MHz) (20MH z Channel BW)
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Figure 19 Occupied Bandwidth — 64QAM (2593.0 MHz) (20MHz Channel BW)
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Config A ANT4:
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Figure 20 Occupied Bandwidth - QPSK (2593.0 MHz) (20MH z Channel BW)
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Figure 21 Occupied Bandwidth — 16QAM (2593.0 MHz) (20MHz Channel BW)
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Figure 22 Occupied Bandwidth — 64QAM (2593.0 MH z) (20MHz Channel BW)
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Figure 23 Occupied Bandwidth— QPSK (2593.0 MH z) (20MH z Channel BW)
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Figure 24 Occupied Bandwidth — 16QAM (2593.0 MHz) (20MHz Channel BW)
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Figure 25 Occupied Bandwidth — 64QAM (2593.0 MH z) (20MH z Channel BW)
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Figure 26 Occupied Bandwidth - QPSK (2593.0 MHz) (20MH z Channel BW)
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I'igure 27 Occupied Bandwidth — 16QAM (2593.0 MHz) (20MH z Channel BW)
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Figure 28 Occupied Bandwidth - 64QAM (2593.0 MHz) (20MHz Channel BW)
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Figure 29 Occupied Bandwidth — QPSK (2593.0 MH z) (20MH z Channel BW)
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Figure 30 Occupied Bandwidth — 16QAM (2593.0 MH z) (20MHz Channel BW)

Spectrum I m

Ref Loved 4235 dam ONset 30,08 08 = RBW 30 1Hr

jo Art T AN - BWT Iy VBW 300 i Mode Auto Sweep
SGL GAT EXY
1hes Crw
40 g8 mif1] 13.00 e
25993920 OH2

Oex v L2 070200540 Mt

20 abe

20 diyn "

E)
a
~ 14
—~—3

8
J‘/

-4 Ay
20 ¢B
CF 2,590 GH2 091 pts 20,1 M
L )‘ ) | FITIRTE -
Dat AP 2034 1DaRL Y

Figure 31 Occupied Bandwidth — 64QAM (2593.0 MH z) (20MHz Channel BW)
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Figure 32 Occupied Bandwidth - QPSK (2593.0 MH z) (20MH z Channel BW)
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Figure 33 Occupied Bandwidth— 16QAM (2593.0 MH z) (20MH z Channel BW)
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5.2.3.Test No. 4: Spurious Emissions at the Antenna Terminals

The extemal attenuation (cable loss of the setup) can be seen as the ‘Offset” value in
the screenshots, The external attenuation is frequency dependant. Thus the vanous
‘Offzet’ values in the screenshots may differ.
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Figure 35 Spurious Emissions (Lower Band Edge) - QPSK (2506.0 MHz)

(20MHz Channel BW)
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